Autophagy may contribute to the recovery of rat mesothelium following acute inflammation in vivo.
Following Freund's adjuvant-induced acute inflammation, the regeneration of rat mesothelium is accompanied by the reduction of cell organelles. The aim of the present study is to test whether autophagy may play a role in the recovery process of mesothelial cells by eliminating accumulated cell organelles and also to investigate the presence of potential inducers and molecular transmitters of the process. Control and treated (from day 2 to day 11; D2-D11) mesothelial cells (n = 16 samples/group) obtained from male rats were isolated and phenotypically characterized. Morphological studies included light and electron microscopy. Biochemical studies performed on tissue samples as well as isolated cells were used to evaluate the dynamics of autophagy and also to detect the expression levels of TNF-α, LC3B, estrogen receptors (ER-α and GPR30) and Erk1/2. Gene expression was measured by individual Taqman assays on quantitative RT-PCR. Protein expression study was performed by Western blotting and immunolabeling. Estradiol concentration was measured both in peritoneal fluid and plasma samples in control and treated animals (n = 3-10 animals per group). Our conventional electron microscopic and morphometric results showed a progressive autophagosome formation with a peak by the termination of inflammation (D5). Subsequently, autophagolysosome formation dominated between D6 and D8 with a concomitant expression of LC3B proved by immunoblotting. We further observed the reduction of cell compartments by D11 parallel with the morphological restitution of mesothelium. Estradiol showed a sustained level in the peritoneal fluid but not in plasma samples between D3 and D11 compared to levels obtained from untreated animals. The mRNA expression of TNF-α was increased between D2 and D11 compared to control. Western blot analysis showed a constitutive expression of GPR30, while ER-α could not be detected between D6 and D11. Erk1/2 was activated by phosphorylation with a peak at D6. Considering our present in vivo results, we hypothesize that the facilitated autophagy might play an important role in the removal of cytoplasmic organelles during the recovery of mesothelium, while our results also suggest that the detected peritoneal estradiol as well as TNF-α may contribute to this process.